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ABSTRACT : 

PROBLEM TO BE SOLVED: To reduce the cost in an ink- jet printer by 
providing 

a sensor commonly for sensing opening/closure of a top cover, and for 
sensing 

the resist of a printing paper. 

SOLUTION: A notch 7j is formed on the tip end outer 
circumferential part of 

a paper side blocking plate 7c and a cover side blocking plate 7d 
provided each 

independently so as to block the optical path of an optical sensor 7a 
for 

having different signal waveforms. Thereby, existence or absence of. 
a printing 

paper and opening/closure of a top cover 21 can be recognized and 
sensed by the 

optical sensor 7a. Moreover, even in the case the top cover 21 is 
opened 

during a printing operation, since the printing paper 
existence/absence sensing 
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operation is executed independently, the printing operation can be 
continued. 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink jet printer which rationalized the 
detection means required for closing motion detection of top covering prepared in order 
to protect a print head etc., and existence detection of a print sheet in more detail about an 
ink jet printer. 
[0002] 

[Description of the Prior Art] The printer used as an output unit of a computer or a word 
processor consists of the former so that the image which includes an alphabetic character, 
a notation, etc. in record media, such as a form and a plastic sheet for OHP, based on 
image information may be recorded. And it can divide into an ink jet type, a sensible-heat 
type, a hot printing type, the electrophotography type represented by the laser beam 
printer by the recording method of a record means to use it. In the recording device of the 
serial type which takes the recording method which carries out horizontal scanning in the 
conveyance direction (the direction of vertical scanning) of the form which is a record 
medium, and the crossing direction After setting a form to a position, it records by the 
print head which is the record means carried on the carriage which moves along with a 
form (horizontal scanning). An image is recorded on the request range of a form by 
performing paper feed (vertical scaiming) of the specified quantity, after ending record 
for a party, and repeating after that actuation of recording the following line (horizontal 
scanning). 

[0003] Moreover, miniaturization of a record means is easy for an ink jet printer, and it 
,can be recorded, without needing processing special to a regular paper, since it is a non 
' impact method, it is comparatively quieter still, and it records on a form by breathing out 

ink fi-om the print head, and it has the descriptions, like a running cost sticks at a low 

price. 

[0004] In this kind of printer, conceming detection of a form, and closing-motion 
detection of top covering of a case, as shown in the patent No. 2781 196 official report, 
the thing make possible the resist detection for taking the timing of revolution initiation 
of the resist roller pair for form head doubling by the sensor of a piece, the open detection 
of top covering which can be opened and closed, and detection of exchange kit existence, 
such as a toner cartridge, in a laser beam printer is known. Moreover, as shown in the 
patent No. 2669485 official report, when the form sensor which detects the covering 
switch which detects closing motion of top covering, and the form which passes through 
a form conveyance path is formed independently, respectively and top covering is closed, 
what detects whether a print sheet is in equipment by the form sensor is known. 
[0005] 

[Problem(s) to be Solved by the Invention] However, printing was interrupted and the 
equipment shown in the official report of the above-mentioned former was not able to 
print in the condition, when it is a laser beam printer, and it is the configuration which 
will be subordinate to it and cannot perform form detection, i.e., resist detection, if top 
covering will be in an open condition, although a cost cut is in drawing by niaking a 
detection sensor into a piece, therefore top covering changed into the open condition. The 
independently detectable one of form detection is desirable so that printing can be 


continued in the case of an ink jet printer, even if top covering will be in an open 
condition unlike a laser beam printer. Moreover, since the equipment shown in the 
official report of the above-mentioned latter had formed independently the switch which 
detects closing motion of top covering, and the sensor which detects the existence of a 
print sheet, its number of sensors increased and it had the problem of becoming the factor 
of a cost rise. 

[0006] It is made in order that this invention may solve the trouble mentioned above, and 
closing motion detection of top covering of a body case and resist detection of a print 
sheet are made to serve a double purpose by the sensor of a piece, and a cost cut is 
planned, and closing motion detection of top covering and resist detection of a print sheet 
can be carried out independently, and even if top covering can open during printing 
actuation, it aims at providing the Inkjet printer made printing continuable. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned object invention 
according to claim 1 The carriage which carries the print head and an ink cartridge and 
moves to a main scanning direction, The form feed section which conveys the print sheet 
by which the laminating was carried out to the paper tray in the direction of vertical 
scanning. The printing section which has the platen which is prepared in the part which 
counters said print head, and supports said print sheet. In the Inkjet printer equipped with 
the paper detecting element which detects the conveyance condition of said print sheet, 
the covering detecting element which detects the switching condition of top covering, and 
the control section which controls each part of a printer Said paper detecting element is 
interlocked with a motion of the lever which detects a print sheet and is rotated, and this 
lever. It has the paper side shield which covers the optical path of the photosensor which 
has the floodlighting section and a hght sensing portion. Said covering detecting element 
It has the rod which it interlocks and carries out movable to closing motion of said top 
covering, and the covering side shield which covers the optical path of said photosensor 
through this rod. In each head periphery section of said paper side shield and said 
covering side shield Notching is formed so that the signal wave form detected by the 
photosensor according to the conveyance condition of a print sheet and the switching 
condition of top covering may become a mutually different thing. Said control section It 
has a discernment means to identify the conveyance condition of the paper by said paper 
detecting element, and the switching condition of top covering by said covering detecting 
element by analyzing the detecting signal by said photosensor. It enables it for said one 
photosensor to detect independently the existence of a print sheet, and closing motion of 
top covering. 

[0008] In the above-mentioned configuration, one photosensor can identify and detect the 
existence of a print sheet, and closing motion of top covering by having formed notching 
in the head periphery section of the paper side shield formed independently, respectively 
and a covering side shield so that a signal wave form might become a mutually different 
thing so that the optical path of one photosensor may be covered. Moreover, since 
existence detection of a print sheet is independently required even if top covering can 
open during printing actuation, it becomes possible to control to continue printing 
actuation. 

[0009] Moreover, the carriage which invention according to claim 2 carries the print head 
and an ink cartridge, and moves to a main scanning direction, The form feed section 


which conveys a print sheet in the direction of vertical scanning, and the printing section 
which has the platen which is prepared in the part which counters said print head, and 
supports said print sheet, In the ink jet printer equipped with the paper detecting element 
which detects the conveyance condition of said print sheet, the covering detecting 
element which detects the switching condition of top covering, and the control section 
which controls each part of a printer One common photosensor with which said paper 
detecting element and said covering detecting element have the floodlighting section and 
a light sensing portion, It has the optical-path breaker style of a photosensor with which 
the signal wave form detected by this photosensor becomes what is different 
independently according to the conveyance condition of a print sheet, and the switching 
condition of top covering, respectively. 

[0010] In the above-mentioned configuration, since the existence of a print sheet and 

closing motion of top covering can be detected independently, while an equipment 

.configuration is simplified by the optical-path breaker style of one photosensor and cost 

decreases by it, the printer actuation gestalt of arbitration can be taken. 

[001 1] Moreover, invention according to claim 3 forms notching in each of both [ these ] 

shields so that the detection signal wave form by the photosensor may become a mutually 

different thing, while an optical-path breaker style has the paper side shield which covers 

the optical path of a photosensor according to the conveyance condition of a print sheet, 

and the switching condition of top covering, and a covering side shield. 

[0012] In this configuration, the configuration of notching prepared in a paper side shield 

and a covering side shield, respectively is discriminable as a wave signal which changed 

and is different. 

[0013] 

[Embodiment of the Invention] Hereafter, the ink jet printer concerning 1 operation 
gestalt of this invention is explained with reference to a drawing. Drawing 1 is the 
sectional side elevation of the ink jet printer by this operation gestalt. The printer is 
equipped with the form feed section 3 with the feed roller 4 for one sheet dissociating at a 
time and conveying the print sheet by which the laminating^^sxarriedg^^ 
tray 2 set up in the state of dip behind the case 1, a ^^ ltii s J> ^qN^^ 
deteGting element-5-which^detects-fe 

drawing^l^ It has'phbbse^^ 7 rotatecTwith the print sheet supported 

and conveyed by the pivot 6, the optical path of photosensor 7a is intermittently covered 
by paper side shield 7c prepared in sensor base 7b interlocked with rotation of this lever 
7, and the paper detecting element 5 detects that the form was conveyed (existence of a 
form). 

[0014] The carriage 8 with which the print head 12 and an ink cartridge 13 are carried is 
formed in the abbreviation center section of the case 1 . Carriage 8 is held at the carriage 
shaft 9 on which the maintenance piece 8a slides. The ends are supported by the side 
plate (un-illustrating) of right and left of a case 1, and the carriage shaft 9 is formed 
horizontally. Behind [ up ] this carriage shaft 9, this die length and the chassis 11 on 
which that up head has the L character-like guide piece 10 with the same width 
dimension mostly are set up. The support piece 14 prepared in the back upper part of 
carriage 8 is engaged possible [ the guide piece 10 of a chassis 11, and sliding ]. Carriage 
8 is driven to a main scanning direction with the annular belt 15 driven by the carriage 
motor (un-illustrating). Moreover, the printing section 17 which has a platen 16 under the 


print head 12 is formed, and a print sheet is conveyed by this printing section 17 by the 
feed roller 18 synchronizing with the actuation timing of the print head 12. 
[0015] The circuit board 19 which controls each part behind a chassis 1 1 is formed. In 
order to take care of these moving part, the top covering 21 which can be opened and * 
closed and which was supported to revolve with the covering shaft 20, and covering 
detecting-element 21a which detects closing motion of this top covering 21 are prepared 
in the upper part of carriage 8. Covering detecting-element 21a has photosensor 7a used 
also [ deUvery volume / said / paper ] and the rod 23 currently pressed by rod spring 21b 
towards the cam 22 prepared in the rear face of the top covering 21, and when 7d of 
covering side shields formed in sensor base 7b interlocked with this rod 23 covers the 
optical path of photosensor 7a, it detects closing motion of the top covering 21 . 
[0016] In the above-mentioned printer, how to detect the existence of a print sheet and 
closing motion of the top covering 21 is explained with reference to drawing 2 - drawing 
7 . The sectional view in which drawing 2 shows the configuration of a photosensor, and 
drawing 3 are the X-X-ray sectional view. It connects with the shafts 7h and 7i to which 
projector 7e and 7f of electric eyes were inserted in the lower part of sensor base 7b of U 
typeface, and paper side shield 7c and 7d of covering side shields fitted into 7g of 
bearings at each point, respectively, and is prepared with a cantilevered suspension, and 
each shield rotates independently according to an operation of the lever 7 and rod 23 
which were shown by drawing 1 . In addition, the configuration which not a cantilever 
method but one combination shaft is fixed, and each shield does not interfere, but is 
rotated independently is also possible for the shaft connected with paper side shield 7c 
and 7d of covering side shields. 

[0017] At the head of paper side shield 7c of a sector configuration, if it has notching 7j 
and a print sheet is detected by the lever 7 as shown in drawing 4 , it will rotate 
counterclockwise focusing on shaft 7h. And. that condition is held as long as it is 
continuously fed with the print sheet (a broken line shows this condition). The signal 
wave form at this time is shown in drawing 5 (1). Moreover, since paper side shield 7c 
will rotate clockwise if feed of a print sheet breaks off firom this condition, the signal 
wave form at this time tums into a signal wave form indicated to be a firont to reverse at 
drawing 5 (2). Head detection and back end detection of a print sheet are performed by 
distinguishing by the difference in this signal wave form. 

[0018] The signal wave form produced the location of rotation of 7d of covering side 
shields accompanying closing motion of the top covering 21 and then is shown in 
drawing 6 and drawing 7 . The top covering 21 is closed in the location of 7d of covering 
side shields shown as the continuous line of drawing 6 , and it is open in the location of a 
broken line. Moreover, in order to generate a signal wave form which changes the 
number of notching 7j formed at the head of 7d of covering side shields, width, etc., and 
is different fi-om the thing of the above-mentioned paper side shield 7c, while 
discernment of both shields becomes easy, the discernment when acting on a closed state 
or this reverse from an open condition is also easy. Drawing 7 (1) shows a signal wave 
form when the top covering 21 can open from a closed state, and drawing 7 R> 7 (2) 
shows the signal wave form when being closed by reverse from an open condition. 
[0019] Next, the control configuration in the printer of this operation gestalt is explained 
with reference to drawing 8 . If the signal from a control unit 25 is inputted, from 
ROM26 in which the executive program is stored, the microcomputer (CPU) 24 which 


takes the lead in a control section will read it, will rise, and will be prepared. It is stored 
in the receive buffer of RAM28 which holds received data and the image data printed 
through an interface when printing data are transmitted to the input section 27 from a 
computer (not shown). CPU24 creates printing data through the data transfer section 29, 
and stores them in the print buffer in RAM28. 

[0020] And reading appearance of the bit image data corresponding to the image which 
was stored in the print buffer and which should be printed is carried out by the data 
transfer section 29, and they are transmitted to the print head 12 through the head actuator 
30. Moreover, the carriage actuator 32 also synchronizes and is controlled by CPU24, and 
according to the timing by which a print sheet is set to a position, the print head 12 of 
loading on the carriage 8 shown in drawing 1 performs record further, moving to main 
scanning direction right and left along with a print sheet. After ending record for a party, 
paper feed (vertical scanning) of the specified quantity is performed, actuation of 
recording the following line after that (horizontal scanning) is repeated, and the image of 
the request range is recorded on a print sheet by the feed roller 18. 
[0021] Moreover, if the top covering 21 can open during printing actuation, 7d of 
covering side shields shown in drawing 6 and drawing 7 will rotate clockwise, the signal 
wave form where it is sent from photosensor 7a will be identified by the discernment 
means 33, and printing actuation will be continued as it is. If the top covering 21 can 
open during a hah, it will be judged that it is a maintenance of exchange of an ink 
cartridge 13 etc., and printing actuation will not be started fiirther again. Moreover, 
printing actuation is stopped when a paper jam is generated during printing actuation. In 
this case, if a command signal is inputted from a control unit 25 after canceling an 
aperture and a failure and rechecking the top covering 21, it will be reset when carriage 8 
shifts to a home position. 

[0022] Next, the procedure of the actuation based on the detecting signal of photosensor 
7a is explained with reference to drawing 9 . The signal of photosensor 7a is analyzed 
and it investigates whether it is a paper appearance signal (#1), if it is a paper appearance 
signal, it will investigate whether it is with a paper (front end) (#2), and printing will be 
permitted if it is with a paper (front end) (#3). Then, it investigates whether it is having 
no paper (back end) (#4), and printing will be stopped if it is nothing (back end) in a 
paper (#5). # if it will investigate whether it is covering open if it is a covering detecting 
signal in 1 (#6), and it is covering open - printing - or [ being working ] investigating 
(#7) - printing -- if working - printing authorization - carryi ng out (^ 3) - printing - if 
not working, it will consider as a printing halt (#5). IiMlMs^way^^^ttr^aS^t f^Ssfc 
c on^r^^^Vv^njii.S>feg^ 

rXlO^Sj glniadditdonfitesim^^ of the 

above-mentioned implementation, but various deformation is possible for it. For 
example, although paper side shield 7c and 7d of covering side shields showed what 
prepared notching 7j in that head periphery section, they are replaced with this notching 
7j, and you may make it drill a hole with the gestalt of the above-mentioned 
implementation. Moreover, also about the device configuration of the paper detecting 
element 5 and covering detecting-element 21a, it is not restricted to the configuration of 
the above-mentioned operation gestalt, but the device of arbitration can be used. 
[0024] 

[Effect of the Invention] As mentioned above, since according to invention of claim 1 


notching is formed so that the signal wave form detected by a paper side shield and the 
covering side shield with a photosensor according to the conveyance condition of a print 
sheet and the switching condition of top covering, respectively may become a mutually 
different thing, it becomes possible to detect two different actuation by one sensor, and 
cost can be reduced. Moreover, since the conveyance condition of a print sheet and the 
switching condition of top covering are detected independently, printing actuation is 
continuable even if top covering can open during printing actuation. Since the existence 
of a print . sheet and closing motion of top covering are detectable independently, while 
according to invention of claim 2 an equipment configuration is simplified by the optical- 
path breaker style of one photosensor and cost decreases by it, the degree of fi-eedom of 
selection of a printer control technique is expanded. Since it is discriminable as a wave 
signal which changed into the paper side shield and the covering side shield the 
configuration of notching established, respectively, and is different according to 
invention of claim 3, simple-ization of a circuit is attained. 


[Translation done.] 


